Abstract. This paper investigates the long-run relationships between government spending, public deficits, income, wages, and employed population, with the aim being to test the validity of the Buchanan-Wagner hypothesis and Wagner's Law in Zhuhai over the period 1985-2014. Our findings provide substantive evidence in favor of the existence of a long-run equilibrium relationship among variables. Public deficits and government spending have a significantly positive relationship supporting the Buchanan-Wagner hypothesis. In addition, an increase in GDP per capita promotes government spending indicating Wagner's Law does hold. Moreover, productivity in the private sector is higher than in the public sector. Finally, crowding out effect exists in the provision of government services.
Introduction
The assessment of demand for public services has always been an important issue in the real economy, especially in the current context of economic uncertainty and global crisis. Increasing expansion of public activities has attracted substantial attention within the in the literature of economics and political science for the past several decades. From economic perspective, "Law of the Increasing Extension of State Activity" postulates a positive relationship between economic development and expansion of the public sector [1] . From political perspective, "Buchanan-Wagner Hypothesis" postulates that the rapid increase in government spending is the result of high public deficits [2] .
Even though there is a considerable amount of empirical literature has been devoted to understanding the relationship between economic development and government spending, there is no consensus among analysts due to the inconclusive results therein [3] [4] [5] [6] . Most of previous studies attributes expending government spending to the growth of income. However, from the political point of view, several works of the extant research have examined how deficits have affected the growth of government expenditure [7] [8] . Following this vein, Hondroyiannis and Papapetrou [9] use the cointegration techniques to tests the validity of the Buchanan-Wagner hypothesis for Greece and find evidence supporting this hypothesis. Using panel data of European countries, Christopoulos and Tsionas [10] reach the same conclusion.
Reviewing the investigation of existing literature, most studies on this line focus on the West and industrialized countries, with little attention given to developing countries such as China. Although several studies investigate expending government spending in both economic and political aspect, most of them are conducted either using whole country data or focusing on provincial data. Government spending at the municipal level has not yet received attention. As one of the first four special economic zones (SEZ), Zhuhai has enjoyed special policies for stimulating economic growth, making it particularly suitable for characterizing demand for public services. How the growth of income and public deficits affects government expenditure for decision analysis at municipal government level, the present study bridges the gap in the literature. To the best of our knowledge, this study is the first to investigate the relations between government expenditure, public deficits, and income growth in Zhuhai.
Theoretical Structure and Empirical Model
According to Niskanen [7] , the demand function for public services by the average voter-taxpayer is considered to be of the Cobb-Douglas type and is specified as:
where is the number of units of the bundle of public services, represents the perceived share of the unit cost of public services paid by the representative voter-taxpayer, refers to the unit cost of the bundle of public services, and the product denotes the perceived tax price of one unit of the bundle of public services. In addition, denotes the per capita income of the average voter-taxpayer, and are the parameters of the model. Although the variables and are not easy to identify, the product which represents the public spending per capita is observable. The product which indicates the total public spending is then defined as , where is the total population of the voter-taxpayer. The demand function for total public spending is therefore given by
Imposing the assumption that is a function of the share of public spending ( ) financed by total government tax revenues ( ) and total number of population ( ) leads to
Since the variable is not measurable, it is assumed to be a function of the average wage rate of private sector ( ) and total population of the voter-taxpayer ( ), namely,
where are the parameters. If 0 > e , then the rate of productivity growth in public sector is lower than those in private sector. If 0 < f , then the unit cost of public services per capita decreases with increasing population suggesting economies of scale in the provision of government services. If 1 > f , then a crowding out effect of public services is implied. Substituting Eq. 3 and 4 into 2 yields the following test equation:
After taking the logarithm and letting RRGEXP R RGEXP = be the fiscal surpluses or deficits, the empirical model in this study can be expressed as follows 
LRGEXP Z Z LRRGEXP Z LRGDPPC Z LWAGE Z LPOP
where 
Empirical Results
To perform the empirical analysis, our data consist of annual time-series for real total public spending (RGEXP), the ratio of total public revenues over total government expenditures (RRGEXP), real GDP per capita (RGDPPC), average real wage in the private sector (WAGE), and employed population (POP) for the period 1985-2014. All data required were taken from Zhuhai Statistical Yearbook. Before determining whether all the series employed are integrated, we examine the integrated order of all the variables by testing for the presence of a unit root using the ADF, DF-GLS, PP and KPSS unit-root tests. Table 1 reports the results of these unit root tests with intercept and trend and suggests that all variables are integrated of order one. We then test for the long-run relationship between them using the Johansen [11] multivariate maximum likelihood cointegration test. Notes: *, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively. The lag parameters for ADF and DF-GLS are selected on BIC. The truncation lags are for the Newey-West correction to the others.
Since the Johansen procedure is sensitive to the choice of lag length, we employ the FPE, AIC, SC and HQ to determine the number of lags based on our decision on the sequential modified likelihood ratio (LR) test and various information criteria that should be used in the VAR. From the test results, we select the optimum number of lag periods is 1. Table 2 reports the results from testing for the number of cointegrating vectors based on the maximum eigenvalue ( max λ ) and the trace ( trace λ ) test statistics. Both tests suggest the existence of one cointegrating vector (r = 1) driving the series with common stochastic trends in the data. 
With the help of the above test equation, we derive the structural Eq. 1 and Eq. 4 in levels in exponential form, as shown in Table 3 . The major conclusion which emerge from these findings are summarized in the following. First, the estimate of the tax price elasticity is -2.266, which indicates that a decrease in perceived price of government services would increase the demand for government spending. This result is highly consistent with Niskanen [7] , Provopoulos [8] , Christopoulos and Tsionas [10] who have found evidence of Buchanan-Wagner hypothesis that large deficits have be instrumental in excessive government spending. Table 3 . Structural equations in exponential form.
Regression form Equations
Long-run Second, the income elasticity of demand for government spending is 1.080, which suggests that there is a positive impact of the income growth on the public sector's expansion. This result supports the viewpoint of Wagner's Law. Third, the estimated coefficient of the private sector wages is 0.466 indicating that the private sector seems to be more productive compared to the public sector. Finally, the estimated coefficient of the population 3.224 indicating that an increase in population rises the unit cost of supplied public services.
In order to examine the long-run causal relationships among the variables, we adopt the likelihood ratio test of Johansen [12] to investigate whether or not the variables within the system are characterized by weak exogeneity. Table 4 reveals that weak exogeneity cannot be rejected for LRGDPPC; against this, LRGEXP and LRRGEXP are both significantly different from zero, indicating that a bi-directional causal relationship exists between them. On this basis, we conclude that long-run government expenditure growth must be based on the public deficits. Furthermore, as government expenditure grows, it can then increase public deficits. 
Conclusions and Implications
This paper provides a full discussion of the long-run co-movements relationships among government spending, public deficits, income, wages, and employed population, with the aim being to investigate the issue of whether there is a positive relationship between government spending and public deficits supporting the Buchanan-Wagner hypothesis in Zhuhai. Moreover, we also explore whether GDP per capita stimulates government spending suggesting the Wagner's Law does hold.
Our main findings are as follows. First, we find substantive evidence in favor of the existence of a long-run equilibrium relationship among the above variables. Second, public deficits and government spending have a significantly positive relationship, which supports the validity of Buchanan-Wagner hypothesis and indicates that large deficits produce higher government spending. Third, an increase in GDP per capita promotes government spending, and the income elasticity is greater than unity indicating Wagner's Law does hold. Fourth, productivity in the private sector is higher than in the public sector. Finally, crowding out effect exists in the provision of government services.
